Carcinoma of the gallbladder is a relatively rare malignancy which is difficult to diagnose. The advent of improved imaging methods and the expansion of interventional radiology however, combined with advances in surgical technique, has produced a change in attitude towards this tumour. The available world literature since 1960 has been reviewed and is presented in this article. However, whilst the outlook for diagnosis and treatment is improving, clearly the association with cholelithiasis (between 45% and 100%), is a cause for concern particularly with the advent of treatments (lithotripsy, percutaneous gallstone extraction) which leave gall bladder mucosa and residual fragments of stone in situ.
INTRODUCTION
Primary carcinoma of the gallbladder was first described by Maximilian Stoll in 1777 and is an uncommon neoplasm encountered in about 1% of cholecystectomy operations and about 1% of autopsies in the United Kingdom1'2, but it is the most common of the biliary tract malignancies resulting in approximately 6,500 deaths per year in the USA. It predominantly affects women with a peak incidence in the 70 to 80 year old age group with female to male ratio of approximately 3-4:1, although ratios as high as 8:1 have been reported 3' 4. In the early stages of the disease symptoms are extremely uncommon and if they do occur, are usually due to the co-existence of cholecystitis, cholelithiasis or complications of associated benign biliary disease. Severe local or generalised symptoms occur only when the disease is advanced and has spread beyond the gallbladder. Sixteen percent of gallbladder carcinomas are found incidentally during examination of the routine cholecystectomy specimens5.
Ninety eight percent of malignant tumours of the gallbladder are carcinomas and they are generally classified (according to their histologic differentiation) into: adenocarcinoma, squamous cell carcinoma, adenosquamous carcinoma and oat cell carcinoma5. The means of spread of these carcinomas may be lymphatic, vascular, intraperitoneal, neural, intraductal or by direct extension6. Prognosis is related to the extent of the disease and consequently in 1976 a staging and grading system was introduced by Nevin et Despite recent advances in surgery of the liver and the biliary tract, there has been no dramatic improvement in the prognosis of the primary carcinoma of the gallbladder. Five year survival rates of 1.4 to 4.1% are generally reported8, although in a recent review a five year survival of 12% was found9. This poor outlook is mainly due to the lack of an effective means of pre-operative diagnosis (despite the use of ultrasound, computerised tomography and magnetic resonance imaging) although interventional radiological techniques such as arteriography seem very promising in assessing the lesion after the diagnosis is suspected.
We have reviewed the available literature on this subject over the last 30 years and in this article have described the main findings of the 42 major series4'6-47.
AETIOLOGICAL FACTORS
While the aetiology of carcinoma of the gallbladder remains obscure, it is likely that more than one factor is important in the pathogenesis. The co-existence of these conditions with gallbladder carcinoma and the risk of carcinoma transformation are shown in Table 1 (Table 2) , autopsy studies have shown that the overall incidence of carcinoma of the gallbladder in all patients with cholelithiasis (irrespective of age) is only 1 to 3 percent49. In an epidemiological study from Minnesota where 2583 known patients with gallstones were followed for the development of gastrointestinal malignancies, it was found that the risk for gallbladder carcinoma was increased threefold, but the increase was only significant in men5. According to Diehl, the risk of cancer developing among patients with untreated cholelithiasis was estimated to be between 0.2 and 0.5 percent over a 20 year period .D iehl has also shown a strong relationship between gallstone size and gallbladder carcinoma, larger gallstones being associated with an increased risk of carcinoma; for stones of 2.0 to 2.9 cm in diameter, the odds ratio (versus stone size of < 1 cm) was 2.4, whereas for stones of 3 cm or larger, the ratio was 10.152. Similar figures have been presented by Lowenfels et al. according to whom, the relative risk for gallbladder carcinoma in people with stones of > 3cm in diameter is 9.2 compared to stones of < 1 cm53. In this study it was estimated that 30% of all gallbladder carcinomas are associated with large (> 3 cm) stones and that the annual rate of gallstone growth is 2 mm53. This is particularly relevant to selection criteria for extracorporeal lithotripsy which at present is used for small stones. Gallbladder carcinoma is Unusually high rates of gallbladder carcinoma are also found among Hispanic Americans, possibly due to racial intermixture5.
Congenital anomalies Cystic dilatation of the biliary tree predisposes to extrahepatic bile duct carcinoma with a 2.5 percent incidence54. The incidence of carcinoma in choledochal cysts is 20 times greater than the incidence of bile duct carcinoma in the general population with adenocarcinoma being the most commonly found histological variety5. Anomalous pancreatic biliary duct union without the presence of choledochal cyst has been recently reported to show an increased association with gallbladder carcinoma56. In these cases it is suggested 
TREATMENT OPTIONS
No treatment option has significantly altered the relentless and fatal course in the majority of cases of carcinoma of the gallbladder, although a few long term survivors have been reported. This is due not to the natural history of this cancer, but to diagnostic problems (vide supra) that allow involvement of the liver and porta hepatis by the time of operation. As a consequence it is often only possible to perform biopsies and palliative bypass procedures. The various treatments (surgical and non surgical) are shown in Table 3 . It has also been shown that the papillary form of gallbladder carcinoma is associated with a better patient survival than the nodular or infiltrative form. This is probably because the papillary form is predominantly limited to the mucosa and has a lower cellular malignancy than those tumours which extend to the muscularis, subserosa and serosa (as evaluated by examination of nuclear DNA patterns in cancer cells from these tumours)75.
Surgical Treatments It is generally accepted that simple classifications based on staging, grading or a combination of these two factors can be applied to surgically removed gallbladder carcinomas and produces useful information regarding prognosis. In more than 75% of cases, simple cholecystectomy is performed for presumed benign disease but histological examination of the specimen shows carcinoma. In a study of Furthermore, these fears obviously make treatments which include ablation of the mucosa increasingly attractive in terms of long term safety.
